Introduction
Sensory information from a changing environment is continuously processed by the brain, often resulting in substantial overlap between incoming representations and traces already stored in long-term memory. In order to avoid interference, incoming episodes must therefore be assigned unique neural representations. In the hippocampus, this is thought to be achieved by pattern separation -the orthogonalisation of incoming relative to existing representations. Conversely, overlapping input is used at retrieval as a cue to drive reinstatement of existing traces via pattern completion, increasing overlap between incoming and existing representations (Marr, 1971; McNaughton and Morris, 1987; O'Reilly and McClelland, 1994) . Although pattern separation is by definition an encoding process, and pattern completion a retrieval process, either or both can be elicited by a single event, whether novel or previously encountered (Hunsaker and Kesner, 2013) . Efficient pattern separation at encoding is thought to contribute to later mnemonic discrimination between events with similar representations, while false recognition of similar events can result from inefficient pattern separation or dominance of pattern completion at encoding (Sahay et al., 2011; Stark et al., 2013; Wilson et al., 2006) . However the precise mechanisms by which pattern separation and completion at encoding contribute to memory outcomes remain unknown, and it remains to be established whether and how neocortex complements the central role of the hippocampus in these computations. The present study investigated cortical pattern separation and completion, and asked whether regions showing these responses were also engaged during encoding leading to later item-specific memory.
Within the hippocampus, computational, electrophysiological and lesion evidence has implicated the dentate gyrus (DG) in 
